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(57) ABSTRACT

The present invention provides soy sauce that comprises sig-
nificant amounts of peptides, and, in particular, hypotensive
peptide Gly-Tyr and hypotensive peptide Ser-Tyr, exhibiting
a high degree of angiotensin-I-converting enzyme-inhibitory
activity and has hypotensive effects while containing no
hypotensive agent. Target soy sauce is obtained by mixing soy
sauce koji having protease activity of 20 to 300 U/g koji with
an aqueous common salt solution and subjecting the mixture
to heated digestion, followed by compression filtration. Tar-
get soy sauce with a good flavor is obtained by adding soy
sauce lactic acid bacteria and soy sauce yeast cells to the
moromi mash after heated digestion, and subjecting the
resultant to fermentation and maturation, followed by com-
pression filtration.

9 Claims, 3 Drawing Sheets
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1
SOY SAUCE HAVING HYPOTENSIVE
EFFECTS AND METHOD FOR PRODUCING
THE SAME

This application is a National Stage of PCT/JP10/073342
filed Dec. 24, 2010 and claims the benefit of JP 2009-295466
filed Dec. 25, 2009.

TECHNICAL FIELD

The present invention relates to soy sauce having hypoten-
sive effects that contains no hypotensive agent. More particu-
larly, the present invention relates to soy sauce having
hypotensive effects that contains a significant amount of
hypotensive peptides and has a high degree of angiotensin-I-
converting enzyme-inhibitory activity, which is most charac-
terized by the utilization of soy sauce koji having a low
protease activity in combination with heated digestion of such
soy sauce koji, and a method for producing the same.

BACKGROUND ART

Methods for producing soy sauce having hypotensive
effects, such as a method of adding an inhibitor of the renin-
angiotensin system (e.g., nicotianamine), an antiadrenergic
agent (e.g., y-aminobutyric acid), an accelerator of nitric
oxide production (e.g., isoflavone), a diuretic substance, a
vasodilator substance (e.g., a calcium antagonist), or the like
to soy sauce in attempts to attain hypotensive effects from a
hypotensive agent (see, for example, Patent Documents 1 and
2), amethod of adding a polyphenol (see, for example, Patent
Document 3), a method of adding a peptide having angio-
tensin-I-converting enzyme-inhibitory activity (see, for
example, Patent Document 4), and a method of generating
and accumulating significant amounts of y-aminobutyric
acids in the soy sauce moromi mash liquid with the use of
y-aminobutyric acid-enriched soybean germs (see, for
example, Patent Document 5), have heretofore been known.

However, these techniques are disadvantageous in terms of
the necessity of separate production of hypotensive agents,
and such hypotensive agents may disadvantageously cause
deterioration of soy sauce flavor.

In soy sauce manufacturing, it is necessary for soy sauce
manufacturers to work in a dedicated manner to attain high-
quality koji, and such high-quality koji is required to have
potent enzymatic activity (protease activity, in particular).
This is because soy sauce is a seasoning mainly composed of
amino acids, and it is necessary to degrade proteins into
peptides at first and then thoroughly degrade peptides into
amino acids. In the soy sauce industry, therefore, manufac-
turers search for koji mold that secretes potent protease,
adequately treat raw materials for koji to thoroughly develop
and propagate koji mold, and intend to maximize enzymatic
activity.

In conventional soy sauce manufacturing techniques,
accordingly, minimization of protease secretion by koji mold
during koji-making and utilization of soy sauce koji having a
low protease activity for the production of soy sauce having
hypotensive effects are unknown.

Meanwhile, a method of subjecting soy sauce koji to
heated digestion at 45° C. to 60° C. for 3 to 8 hours to shorten
the soy sauce production time (i.e., fast-brewing) is known
(see, for example, Patent Document 6).

Specifically, in the above method, soy sauce koji with the
accelerated protease-producing ability is used, and such koji
is subjected to heated digestion to rapidly degrade moromi
mash components, and, in particular, proteins, thereby rap-
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2

idly brewing soy sauce in which 50% of total nitrogen is
accounted for by c-amino nitrogen and which is rich in
aroma.

However, an increase of peptide (non-c-amino nitrogen)
content in soy sauce cannot be expected from the above
method.

In soy sauce manufacturing techniques, accordingly,
increasing peptide content to obtain soy sauce having
hypotensive effects is unknown.

Meanwhile, peptides are known to generally have endog-
enous opioid effects, immunoregulatory effects, effects of
accelerating calcium absorption, effects of inhibiting
elevated cholesterol, angiotensin-I-converting enzyme
(ACE)-inhibitory activity, antioxidative effects, anti-cancer
effects, and other effects (see, for example, Patent Document
7 and Non-Patent Document 1).

Also, given dipeptides (i.e., Gly-Tyr and Ser-Tyr) are
known to have angiotensin-I-converting enzyme-inhibitory
activity and hypotensive effects (hereafter, may be occasion-
ally referred to as “hypotensive peptide Gly-Tyr” or
“hypotensive peptide Ser-Tyr”) (see, for example, Non-
Patent Document 2).

When patients with high normal blood pressure and
patients with mild hypertension ingest low-salt soy sauce
containing 48 pg/ml and 32 pg/ml hypotensive peptides Gly-
Tyr and Ser-Tyr, respectively, for 8 continuous weeks, the
systolic blood pressure and the diastolic blood pressure of
such subjects are significantly lowered compared with the
case when they ingest general low-salt soy sauce (see, for
example, Non-Patent Document 3).

If significant amounts of peptides, and, in particular,
hypotensive peptides Gly-Tyr and Ser-Tyr, are integrated into
soy sauce during production and soy sauce containing large
quantities thereof can be obtained, accordingly, soy sauce
containing no hypotensive agent and having hypotensive
effects can be produced. While such techniques are consid-
ered to be a great contribution to the soy sauce industry, they
are unknown.

When soy sauce koji is mixed with an aqueous common
salt solution, in general, the enzymes of koji satisfactorily
function, satisfactorily degrade proteins and starch, and pro-
duce very slimy, thick moromi mash. Since peptides gener-
ated and accumulated in the liquid of such moromi mash are
further degraded into amino acids during the process of fer-
mentation and maturation of the moromi mash, such peptides
gradually disappear as moromi mash maturation advances.

Accordingly, it is difficult to retain such peptides, and, in
particular, hypotensive peptides Gly-Tyr and Ser-Tyr, until
the final form of a soy sauce product is obtained.

Also, soy sauce cake obtained by squeezing the soy sauce
moromi mash is known to contain substances exhibiting
angiotensin-I-converting enzyme-inhibitory activity (hereat-
ter, may be referred to as “ACE inhibitory activity™) (see, for
example, Patent Document 7).

Substances exhibiting ACE inhibitory activity are peculiar
to soy sauce cake, and such substances are not found in soy
sauce. Accordingly, hypotensive effects attained by the ACE
inhibitory activity of peptides contained in general soy sauce
are very faint, and it is difficult to impart hypotensive effects
to soy sauce not containing a hypotensive agent.

PRIOR ART DOCUMENTS
Patent Documents

Patent Document 1: JP Patent Publication (Kokai) No. 2004-
290129 A
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Patent Document 2: JP Patent Publication (Kokai) No. 2006-
136262 A

Patent Document 3: JP Patent Publication (Kokai) No. 2004-
194515 A

Patent Document 4: JP Patent Publication (Kokai) No. 2004-
290088 A

Patent Document 5: JP Patent Publication (Kokai) No. H11-
151072 A (1999)

Patent Document 6: JP Patent No. 2,659,105

Patent Document 7: JP Patent Publication (Kokai) No. HOS-
279263 A (1993)

Non-Patent Documents

Non-Patent Document 1: Wenyi, Wang et al., Comprehensive
Reviews in Food Science and Food Safety, 2005 (4), pp.
63-78

Non-Patent Document 2: K. Suetsuna, J. Nutr. Biochem.,
1998 (9), pp. 415-419

Non-Patent Document 3: Jpn. Pharmacol. Ther. (Yakuri to
chiryo), vol. 36, No. 9, 2008, pp. 837-849

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

An object of the present invention is to obtain soy sauce
containing no hypotensive agent and having high degrees of
angiotensin-I-converting enzyme-inhibitory activity and
hypotensive effects, which can generate and accumulate sig-
nificant amounts of peptides, and, in particular, hypotensive
peptides Gly-Tyr and Ser-Tyr, in soy sauce moromi mash.

Means for Solving Problem

The present inventors have conducted concentrated studies
in order to attain the above object. They used soy sauce koji
having protease activity 020 to 300 U/g koji, mixed the same
with an aqueous common salt solution, and subjected the
mixture to heated digestion. As a result, they discovered that
soy sauce containing significant amounts of hypotensive pep-
tides Gly-Tyr and Ser-Tyr, which have been known to have
hypotensive effects, and having a high degree of ACE inhibi-
tory activity could be obtained. Furthermore, they discovered
that such soy sauce koji could be obtained by inoculating a
seed koji mold onto raw materials for soy sauce koji-making,
controlling the period of time for koji-making significantly
shorter than that used for the usual procedure (i.e., 20 to 36
hours), and finishing the koji-making (completion of koji-
making is referred to as “de-koji”’) while the koji remains
significantly immature (“semi-aged koji”). The present
invention has been completed based on such findings.

Specifically, the present invention concerns soy sauce hav-
ing hypotensive effects and the method for producing the
same described below.

(1) Soy sauce having hypotensive effects obtained by a
method comprising a step of mixing soy sauce koji having
protease activity of 20 to 300 U/g koji with an aqueous com-
mon salt solution to prepare soy sauce moromi mash and a
step of subjecting the soy sauce moromi mash to heated
digestion.

(2) The soy sauce according to (1), wherein the angio-
tensin-I-converting enzyme (ACE)-inhibitory activity (ICs,)
is 3.0 ul/ml or less.

(3) The soy sauce according to (1) or (2), wherein the soy
sauce having hypotensive effects comprises 78 pg/ml or more
hypotensive peptide Gly-Tyr and 20 pg/ml or more hypoten-
sive peptide Ser-Tyr.
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(4) A food or beverage product having hypotensive effects,
which comprises the soy sauce according to any of (1) to (3).

(5) A method for manufacturing soy sauce having hypoten-
sive effects comprising a step of mixing soy sauce koji having
protease activity of 20 to 300 U/g koji with an aqueous com-
mon salt solution to prepare soy sauce moromi mash and a
step of subjecting the soy sauce moromi mash to heated
digestion.

(6) A method for manufacturing soy sauce having hypoten-
sive effects comprising a step of mixing soy sauce koji having
protease activity of 20 to 300 U/g koji, a protein raw material
not subjected to koji-making, and an aqueous common salt
solution to prepare a soy sauce moromi mash and a step of
subjecting the soy sauce moromi mash to heated digestion.

(7) The method for manufacturing soy sauce according to
(5) or (6), wherein the step of heated digestion comprises
subjecting the soy sauce moromi mash to heated digestion at
45° C.to 55° C. for 1 to 5 days.

(8) The method for manufacturing soy sauce according to
any of (5) to (7), which further comprises a step of adding soy
sauce lactic acid bacteria and/or yeast cells to the soy sauce
moromi mash subjected to heated digestion in the step of
heated digestion and subjecting the resultant to fermentation
and maturation.

Effects of the Invention

According to the present invention, soy sauce containing
no hypotensive agent, capable of generating and accumulat-
ing significant amounts of peptides, and, in particular
hypotensive peptides Gly-Tyr and Ser-Tyr, in soy sauce
moromi mash, having a high degree of angiotensin-I-convert-
ing enzyme-inhibitory activity, and having hypotensive
effects can be easily obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the correlation between protease activity of
soy sauce koji and the period of time for koji-making, the
nitrogen utility ratio, ACE inhibitory activity, and hypoten-
sive peptide Gly-Tyr (peptide GY) and hypotensive peptide
Ser-Tyr (peptide SY).

FIG. 2 shows an HPLC chromatogram of the soy sauce
according to the present invention.

FIG. 3 shows an HPLC chromatogram of soy sauce
obtained by a conventional technique.

EMBODIMENTS FOR CARRYING OUT THE
INVENTION

In the present invention, any soy sauce koji can be used,
provided that such soy sauce koji is obtained by adding a
starch raw material to a protein raw material, inoculating a
seed koji mold thereon, and incubating the resultant to pro-
duce koji (koji-making), and has protease activity of 20 to 300
U/g koji (in general, soy sauce koji contains 25% to 35% w/w
water after the completion of koji-making). The term “U/g
koji” used herein refers to protease activity (U) per g of soy
sauce koji (wet weight).

For example, soy sauce koji is obtained by adding a starch
raw material to a protein raw material, inoculating a seed koji
mold thereon, controlling the koji-making at 20° C.t0 35°C.,
and preferably 25° C. to 30° C., for 20 to 36 hours, and
finishing (completion of koji-making is referred to as “de-
koji”) the koji-making (completion of koji-making is referred
to as “de-koji”’) while the koji remains immature (“semi-aged
koji”). If the period of time for koji-making is shorter than 20
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hours, the resulting koji has substantially no protease activity.
This disadvantageously reduces the raw material utility ratio,
in particular, nitrogen utility ratio (the ratio of the amount of
the total nitrogen dissolved in the moromi mash liquid to the
amount of the total nitrogen of raw material) and it is thus
unpreferable. If the period of time is longer than 36 hours,
however, protease activity is enhanced, the object of the
present invention cannot be attained, and it is thus unprefer-
able.

Examples of protein raw materials include soybean, defat-
ted soybean meal, and wheat gluten. Examples of starch raw
materials include wheat plants, such as wheat, barley, rye, and
adlay. A mixture of a protein raw material with a starch raw
material is used as a starting material for soy sauce koji. The
mixing ratio is preferably 30:70to 70:30, and more preferably
40:60 to 60:40. Moisture content is preferably 35% to 50%
(w/w), and more preferably 40% to 45% (w/w).

Examples of seed koji mold include those used for soy
sauce manufacturing, such as Aspergillus sojae and Aspergil-
lus oryzae.

Itis very important in the present invention to use soy sauce
koji having protease activity of 20 to 300 U/g koji, and pref-
erably 20 to 235 U/g koji. When soy sauce koji having pro-
tease activity of 20 U/g or less is used, specifically, the nitro-
gen utility ratio (i.e., the raw material utility ratio) in soy
sauce production is low, and the amount of soy sauce obtained
from the starting material is disadvantageously decreased. In
contrast, soy sauce koji having protease activity of greater
than 300 U/g koji is not preferable since the amount of
hypotensive peptides Gly-Tyr and Ser-Tyr generated and
accumulated and the degree of angiotensin-I-converting
enzyme inhibitory activity are drastically lowered.

In order to implement the present invention, an aqueous
common salt solution is then mixed with the soy sauce koji
(hereafter, it may be referred to as “shikomi”) to prepare soy
sauce moromi mash. At the time or initial stage of shikomi
(from the following day to up to 10 days after shikomi),
protein raw materials that has not yet been subjected to koji-
making (plant-derived protein raw materials, such as soybean
or wheat gluten) may be added to soy sauce moromi mash. It
is preferable that the amount of such raw materials added be
20% (w/w) or less that of the soy sauce koji, so as to achieve
aflavor as similar as possible to that of soy sauce prepared via
traditional manufacturing techniques.

The amount of aqueous common salt solution is deter-
mined so as to bring the common salt concentration in the
moromi mash liquid to 5% to 20% (w/v), and preferably 8%
to 16% (w/v), and it is added in an amount of 100% to 300%
(v/w) relative to the weight of soy sauce koji (wet weight).

Subsequently, the mixture is introduced into a container in
which temperature can be controlled and heated digestion is
then performed.

In the present invention, heated digestion is also important.
When heated digestion is not carried out, peptides generated
and accumulated in the moromi mash liquid, and, in particu-
lar, hypotensive peptides Gly-Tyr and Ser-Tyr, are further
degraded into amino acids and gradually disappear during the
process of fermentation and maturation of moromi mash.

It is preferable that heated digestion is carried out at 45° C.
to 55° C. for 1 to 5 days.

If temperature is lower than 45° C. or the reaction time is
shorter than the aforementioned time, peptides generated in
the moromi mash gradually disappear as moromi mash matu-
ration advances, and peptide content is lowered in the end.
Thus, such conditions are not preferable. If temperature is
higher than 55° C. or the time is longer than 5 days, the color
of'the digested liquid (soy sauce) is deepened, an odor result-
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ing from warm brewing remains thereon, and flavor deterio-
rates. Thus, such conditions are not preferable.

In the present invention, it is very important to involve the
use of soy sauce koji having a protease activity of 20 to 300
U/g koji in combination with the heated digestion of soy
sauce moromi mash. When either one thereof is employed, it
is not preferable since the object of the present invention
cannot be attained.

Moromi mash subjected to heated digestion can be suffi-
ciently used as a soy-sauce-like seasoning without any pro-
cessing (such “soy-sauce-like seasoning” is one embodiment
of the “soy sauce” of the present invention). Moromi mash
subjected to heated digestion may be adequately subjected to
compression filtration, pasteurization, racking (clarification),
or other procedures in accordance with conventional tech-
niques, and the resultant can be used as the soy sauce of the
present invention.

The moromi mash subjected to heated digestion is regu-
lated in terms of salt concentration, so that the common salt
content in the moromi mash liquid becomes 12% to 20%
(w/v) after fermentation and maturation. Thereafter, lactic
acid fermentation is carried out by inoculating soy sauce
lactic acid bacteria on the moromi mash to sufficiently propa-
gate lactic acid bacteria, or alcohol fermentation is carried out
by inoculating soy sauce yeast cells on the moromi mash to
sufficiently propagate yeast cells, or lactic acid fermentation
and alcohol fermentation described above are carried out in
such order, followed by maturation. Such procedure is pref-
erable because it can yield an improved flavor, compared with
the flavor immediately after heated digestion.

Lactic acid fermentation is carried out by adding lactic acid
bacteria and maintaining the temperature of the moromi mash
at 20° C. to 30° C. for a period of time sufficient to bring the
pH level to 4.7 to 5.3 (e.g., approximately 7 to 60 days) to
sufficiently propagate lactic acid bacteria for fermentation.

Yeast fermentation is carried out by adding yeast cells and
maintaining the temperature of the moromi mash at 20° C. to
35° C. for a period of time sufficient to bring the alcohol
content to about 0.5% to 4% (v/v) (e.g., approximately 7 to 90
days) for fermentation and maturation.

Thereafter, compression filtration, pasteurization, racking
(clarification), or other procedures are carried out in accor-
dance with conventional techniques. Thus, the soy sauce of
the present invention, which has been subjected to fermenta-
tion and maturation after heated digestion, is obtained.

The soy sauce obtained by the present invention has ACE
inhibitory activity (ICs,) of 3.0 pl/ml or less. Such soy sauce
contains 78 pug/ml or more hypotensive peptide Gly-Tyr and
20 pg/ml or more hypotensive peptide Ser-Tyr, and hypoten-
sive effects can thus be expected. The upper limit of the
concentration of Gly-Tyr and Ser-Try is 300 pug/ml in the soy
sauce obtained by the present invention.

Accordingly, the soy sauce of the present invention may be
added to liquid seasonings, such as various types of soup
(e.g., noodle soup (“mentsuyu’)), basting sauces (e.g., sauce
for broiled meat), ponzu sauces, sauces, dressings, or soups,
and fishery or livestock meat products (e.g., fish sausages or
hams) in that state (i.e., in a liquid state) or in the form of a
paste, solid, or powder obtained by lyophilization, spray dry-
ing, or drum drying in accordance with conventional tech-
niques. Thus, food and beverage products for which hypoten-
sive effects can be expected can be obtained.

Several techniques for measurement of ACE inhibitory
activity are known as described below, and such activity can
be measured by any such techniques:

the method of Kasahara et al. (Y., Kasahara, Clinical
Chemistry, 11, 1981, 27, pp. 1922-1925);
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the method of Cushman et al. (D. W., Cushman et al.,
Biochemical, Pharmacology, 1971, (20), pp. 1637-1648);

the method of Yamamoto (Journal of the Japan Society of
Chest Diseases, 1980, (20), pp. 297-302, Examination of
methods for assaying serum angiotensin-converting enzyme
activity); and

the method of Lieberman (Lieberman, Am. J. Med., 1975,
(59), pp. 365-372).

Specifically, ACE inhibitory activity (ICs,) can be assayed
via the following procedures.

The soy sauce of the present invention is allowed to pass
through a solid-phase extract apparatus filled with a reversed-
phase solid-phase extracting agent and washed with a 0.1%
(v/v) trifluoroacetic acid (TFA) aqueous solution to remove
nicotianamine fractions.

Subsequently, a 60% (v/v) acetonitrile aqueous solution
(containing 0.1% (v/v) TFA) is allowed to pass through the
solid-phase extract apparatus to elute peptides.

The eluate is solidified to dryness via centrifugation and
redissolved with ultrapure water to obtain samples (peptide
fractions).

The concentration of the sample exhibiting a 50% ACE
inhibitory rate in an ACE-based enzyme reaction system is
converted into the concentration of soy sauce before treat-
ment by the solid-phase extraction apparatus, and the deter-
mined value is used to designate the ACE inhibitory activity
(ICsp) of soy sauce.

Hereafter, the present invention is described in detail with
reference to the examples, although the present invention is
not limited to the examples.

EXAMPLE 1

Method for Soy Sauce Manufacturing Comprising
Performing Heated Digestion with the use of
Low-Protease Soy Sauce Koji, Followed by
Fermentation and Maturation

Warm water (80° C.) was sprinkled on defatted soybeans
(14 kg) (130% (w/w)), and the resultant was heated and
steam-boiled under pressure using saturated water vapor at a
steam pressure of 2 kg/cm? (gauge pressure) for 20 minutes to
obtain steamed, defatted soybean.

Separately, raw wheat (6 kg) was roasted and milled in
accordance with a conventional technique.

Subsequently, the two processed raw materials were mixed
to prepare a koji-making raw materials with a moisture con-
tent of approximately 40% (w/w). A bran seed koji of
Aspergillus oryzae (ATCC14895) (effective spore count:
1x10° spores/g) was inoculated thereon in an amount of 0.1%
(w/w), koji-making was controlled in accordance with a con-
ventional technique at 20° C. to 35° C., and koji-making was
terminated within the time shown in Table 1 to obtain soy
sauce koji having various protease activity.

An aqueous common salt solution (about 1.2 liters) was
mixed with 0.8 kg of the resulting soy sauce koji, so as to
bring the common salt concentration in the moromi mash
liquid to 13.0% (w/v) after digestion, and the resultant was
subjected to digestion at 50° C. for 72 hours while being
adequately stirred. Thus, the digested moromi mash was
obtained.

Subsequently, the digested moromi mash was cooled to
room temperature (about 20° C.), soy sauce lactic acid bac-
teria (Tetragenococcus halophilus) were added at 1x10°
cells/g of moromi mash, and lactic acid fermentation was
carried out at 20° C. for 3 weeks to obtain soy sauce moromi
mash having a pH of about 5.2.
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Subsequently, soy sauce yeast cells (Zygosaccharomyces
rouxii) were added at 5x10° cells/g of moromi mash, and
fermentation and maturation were conducted at 25° C. for 1
month while conducting aeration in accordance with a con-
ventional technique, according to need.

Subsequently, the matured moromi mash was subjected to
compression filtration, the resulting raw soy sauce was sub-
jected to pasteurization at 80° C. for 30 minutes, and the
resultant was introduced into a clarification tank and sub-
jected to racking for 3 days therein, so as to obtain various soy
sauce products with good clarity and flavor.

The obtained soy sauce products were subjected to mea-
surement of the nitrogen utility ratio, components (TN (total
nitrogen) and NaCl), hypotensive peptides, and ACE inhibi-
tory activity (ICs,) in accordance with the methods described
below. The results are shown in Table 1 and FIG. 1.

Soy sauce is known to contain nicotianamine as an ACE
inhibitor, in addition to peptides. Accordingly, in order to
accurately measure the ACE inhibitory activity originating
from soy sauce peptides, a nicotianamine fraction was firstly
removed from the soy sauce by pretreatment with the use ofa
solid-phase extraction apparatus filled with a reversed-phase
solid-phase extraction agent (e.g., octadecyl-silylated silica
gel), such as a reversed-phase solid-phase extraction car-
tridge column (e.g., Sep-Pak Plus C18, Waters), thereafter,
the soy sauce after the pretreatment was subjected to analysis
of ACE inhibitory activity (ICs,). Thus, the ACE inhibitory
activity originating from the soy sauce peptides could be
accurately analyzed.

(1) Method for Measuring Nitrogen Utility Ratio in Soy
Sauce Production

Measurement was carried out with reference to the method
for measuring nitrogen utility ratio in soy sauce moromi mash
of the “Experimental Method for Soy Sauce” (THE JAPAN
SOY SAUCE INSPECTION INSTITUTE, date of issue:
Mar. 1, 1985).

(2) Method for Measuring Protease Activity

Measurement was carried out with reference to the method
for measuring enzyme activity (total protease) of the “Experi-
mental Method for Soy Sauce” (THE JAPAN SOY SAUCE
INSPECTION INSTITUTE, date of issue: Mar. 1, 1985).

Specifically, the reaction was carried out using milk casein
as a substrate at pH 7.0, the generated non-proteinous sub-
stances were assayed via the Folin colorimetric method, the
amount of enzymes that liberate non-proteinous substances
equivalent to 1 pg of tyrosine per minute was designated as ““1
unit,” and the activity was determined per g of soy sauce koji.
(3) Component Analysis of Soy Sauce

Total soluble nitrogen (TN) was assayed with the use of the
1035 Kjeltec autosampler system (Actac Co., [.td.) in accor-
dance with a conventional technique.

NaCl was assayed in accordance with the method for mea-
suring common salt content of the soy sauce testing method
(THE JAPAN SOY SAUCE INSPECTION INSTITUTE;
date of issue: Mar. 1, 1985).

(4) Method for Measuring Hypotensive Peptides Gly-Tyr and
Ser-Tyr

Measurement was carried out with the addition calibration
technique using the LC-MS/MS system 2695, QuattroMicro
API (Waters).

(5) Method for Measuring ACE Activity (ICs,)

Samples (100 pl) were applied to Sep-Pak® Plus C18
Environmental Cartridges (Waters) and then washed with 4
mlofa0.1% (v/v)trifluoroacetic acid (TFA) aqueous solution
to remove nicotianamine fractions.

Subsequently, 5 ml of a 60% (v/v) acetonitrile aqueous
solution (containing 0.1% (v/v) TFA) was allowed to pass
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through the column to elute peptides, the eluate was solidified
to dryness via centrifugation, and the resultant was redis-
solved in 1 ml of ultrapure water. Thus, samples (peptide
fractions) were prepared.

10
As is apparent from the results shown in Table 1 and FIG.
1, protease activity of less than 20 U/g koji is not preferable
since the nitrogen utility ratio in soy sauce koji would be as
low as 53%, that is, the raw material ratio would be lowered.

Hereafter, measurement was carried out in accordance 5 . ..
with a modified version of the method of Kasahara. In contrast, protease activity of more than 300 U/g koji would

Measurement was carried out using the “ACE Color Kit” lead to a rapid decrease in hypotensive peptide content and
(Fujirebio, Inc.) in accordance with the attached instructions. ACE inhibitory activity, and the object of the present inven-
S%)eiﬂiﬁcally, 50l Olfa 'Sam(p()lel(?} I;eljltjgg]gacgor'l) szhfltion, 1510 tion would not be possible to attain.
ul ot an enzyme solution (0. m , obtained from the |, - : P
rabbit lung, Sigma), and 200 mM borate buffer (pH 8.3) were §0y sauce koji having protea.se actvity of.20 to 300 U/g
added to 200 il of the ACE substrate solution (included inthe ~ KOji can produce.s.oy sauce having the following propertl.es.
kit), and the reaction was allowed to proceed at 37° C. for 20 (1) a nitrogen utility ratio of 65% to 86%; (2) hypotensive
minutes. ) ) peptide Gly-Tyr content of 78 ug/ml or more and hypotensive

Subsequer}tly, 600 y.l ofa reaction termlnator/cglor devel- |5 peptide Ser-Tyr content of 20 pg/ml or more; and (3) potent
oper liquid (included in the kit) was added and mixed there- ACE inhibitory activity (IC,) of 3.0 ul/ml o less, which is a
with, and the resultant was allowed to stand at 37° C. for 3 ry ty (1Cso . " ) ’
minutes. half or less than that of commercially available low-salt soy

After the color developed, the absorbance at 505 nm was sauce (i.e., 6.7 pl/ml).
measured.

The ACE inhibitory rate is represented by the following 20 EXAMPLE 2
equation.

ACE inhibitory rate (%)=[1-(ODg-ODg;)/(OD Method for Soy Sauce Manufacturing via Heated
OD)]x100 Dicesti
1gestion

In this case, “ODy” represents the absorbance at 505 nm 5
measured in the manner described above, “ODg,” represents An aqueous common salt solution (about 1.2 liters) was
the absorbance .observed when 200 mM jbora‘t‘e buf’I:er (pH mixed with 0.8 kg of the soy sauce koji having protease
8.3) was added instead of an enzyme solution, “OD_.” repre- tivity of 80 Ule koii (Test G 4 and 235 Ul koii (Test
sents the absorbance observed when ultrapure water was activity o gxon (Test Group 4) an . g koji (Tes
added instead of a sample solution, and “OD,,” represents Group 7) prepared in Example 1, so as to bring the common
the absorbance observed when 200 mM borate buffer (pH 30 salt concentration in the moromi mash liquid to 13.0% (w/v)
8.3) and ultrapure water were added instead of an enzyme after digestion, and the resultant was subjected to digestion at
solution and a sample solution, respectively. » 50° C. for 72 hours while being adequately stirred. Thus, the

In this enzyme reaction system .(pI'lOI' to the addition of the digested moromi mash was obtained.
color developer), the concentration (ul/ml) of the sample . . . .

. e o P The moromi mash was subjected to compression filtration
stock solution exhibiting 50% enzyme activity inhibition was 33 . . . - ;
designated as ICs,, and the value was converted into the (without lactic acid fermentation or yeast fermentation and
concentration of the stock solution before treatment with the maturation), pasteurization, and clarification to obtain heat-
Sep-Pak column. digested soy sauce of the Present Inventions 8 and 9.

TABLE 1
Lot
Test group
1 2 3 4 5 6 7 8 9 10 11
Comparative Comparative Control (commer-
Example Present Invention Example cially available

Item Name 1 1 2 3 4 5 6 7 2 3 SOy sauce)
Conditions  Timing for 16 20 24 26 28 30 34 36 42 72 —
for koji- de-koji (hour)
making Protease activity 3 20 50 80 100 130 235 300 450 650 —

(U/g of koji)
Conditions  Temperature 50 50 50 50 50 50 50 50 50 50 —
for heated °C)
digestion Time (hour) 72 72 72 72 72 72 72 72 72 72 —
Component TN % (w/v) 1.23 145 158 1.63 1.65 1.68  1.80 1.8 185 1.85 1.68
analysis NaCl % (w/v) 132 130 129 127 12.5 12.5 12.1 122 121 12.1 8.2
results Hypotensive — 78 101 98 94 95 100 78 49 46 19

peptide GY

(ng/ml)

Hypotensive — 131 105 44 47 37 26 20 12 7 4

peptide SY

(ng/ml)

ACE inhibitory — 2.1 1.4 1.6 1.6 1.5 2.8 3.0 4.6 5.1 6.7

activity

(ICs0) (l/ml)

Nitrogen 53 65 70 72 75 78 83 86 89 89 —

utility

ratio (%)
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For comparison, 0.8 kg of the soy sauce koji having pro-
tease activity of 650 U/g koji prepared in Example 1 (Test
Group 10) was subjected to heated digestion in the same
manner as described above, and heat-digested soy sauce of
Comparative Example 4 was obtained in the manner as
described above.

The nitrogen utility ratio, the components (TN (total nitro-
gen) and NaCl), hypotensive peptides, and ACE inhibitory
activity of the obtained soy sauce were measured by the

method described in Example 1. The results are shown in
Table 2.

5

10

12

Specifically, about 1.2 liters of an aqueous common salt
solution was mixed with 0.8 kg of soy sauce koji having
protease activity of 130 U/g koji (Test Group 6) prepared in
Example 1, so as to bring the common salt concentration in
the final moromi mash liquid to 15.5% (w/v), lactic acid
bacteria (Tetragenococcus halophilus) were added at 1x10°
cells/g of moromi mash, and lactic acid fermentation was
carried out at 20° C. for 1.5 months to obtain soy sauce

moromi mash having a pH of about 5.2.

TABLE 2
Lot
Test group
4 6 10
Present Present Comparative

Item Name Invention 8 Invention 9  Example 4
Conditions for Timing for de-koji (hour) 26 34 72
koji-making Protease activity 80 235 650
Conditions for Temperature (° C.) 50 50 50
heated digestion ~ Time (hour) 72 72 72
Component TN % (w/v) 1.60 1.70 1.75
analysis results NaCl % (w/v) 13.0 12.9 12.6

GY (pg/ml) 88 104 62

SY (pg/ml) 43 34 6

ACE inhibitory activity (ICs,) (ul/ml) 2.5 2.8 5.00

Nitrogen utility ratio (%) 70 75 85

30

As is apparent from the results of Comparative Example 4
shown in Table 2, when soy sauce koji having high protease
activity (i.e., protease activity of 650 U/g koji) is subjected to
heated digestion, moromi mash components (proteins, in par-
ticular) are rapidly degraded, the raw material utility ratio (in
particular, the nitrogen utility ratio) in soy sauce is elevated to
about 85% within a short period of time, and the period of
time for soy sauce production can be shortened (i.e., fast-
brewing). However, soy sauce containing significant amounts
of'hypotensive peptides Gly-Tyr and Ser-Tyr and having high
ACE inhibitory activity cannot be obtained.

When an aqueous common salt solution is mixed with soy
sauce koji having low protease activity (i.e., protease activity
ot 80 U/g koji or 235 U/g koji) and the resultant is subjected
to heated digestion, however, soy sauce with a nitrogen utility
ratio of about 70% to 75% can be obtained within a short
period of time, and soy sauce containing significant amounts
of hypotensive peptides Gly-Tyr and Ser-Tyr, which have
been known to have hypotensive effects, and having high
ACE inhibitory activity can be obtained.

EXPERIMENTAL EXAMPLE 1

Test for Examining Influence of Protease Activity of
Soy Sauce Koji and Heated Digestion on Fluctuation
of Soy Sauce Peptide

Three types of soy sauce products obtained by the method
for soy sauce production described below were subjected to
measurement of nitrogen utility ratio, components (TN (total
nitrogen) and NaCl), hypotensive peptide, and ACE inhibi-
tory activity by the method described in Example 1. The
results are shown in Table 3.

(1) Method for Producing Soy Sauce of the Present Invention
5 (See Example 1)

(2) Method for Producing Soy Sauce of Comparative
Example 5

Soy sauce was prepared using low-protease soy sauce koji
without performing heated digestion.
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Subsequently, salt-tolerant soy sauce yeast cells (Zygosac-
charomyces rouxii) were added at 5x10° cells/g of moromi
mash, and yeast fermentation and maturation were carried out
at 25° C. for 3.5 months while conducting aeration in accor-
dance with a conventional technique, according to need. Sub-
sequently, the moromi mash was subjected to compression
filtration, pasteurization, and clarification in accordance with
a conventional technique to obtain the soy sauce of Compara-
tive Example 5 with a good flavor.

(3) Method for Producing Soy Sauce of Comparative
Example 6

Soy sauce was prepared using high-protease soy sauce koji
without performing heated digestion.

Specifically, about 1.2 liters of an aqueous common salt
solution was mixed with 0.8 kg of soy sauce koji having
protease activity of 650 U/g koji (Test Group 10) prepared in
Example 1, so as to bring the common salt concentration in
the final moromi mash liquid to 15.5% (w/v), lactic acid
bacteria (Tetragenococcus halophilus) were added at 1x10°
cells/g of moromi mash, and lactic acid fermentation was
carried out at 20° C. for 1.5 months to obtain soy sauce
moromi mash having a pH of about 5.2.

Subsequently, salt-tolerant soy sauce yeast cells (Zygosac-
charomyces rouxii) were added at 5x10° cells/g of moromi
mash, and yeast fermentation and maturation were carried out
at 25° C. for 3.5 months while conducting aeration in accor-
dance with a conventional technique, according to need. Sub-
sequently, the moromi mash was subjected to compression
filtration, pasteurization, and clarification in accordance with
a conventional technique to obtain the soy sauce of Compara-
tive Example 6 with a good flavor (hereafter, it is referred to
as “soy sauce obtained by a conventional technique™).
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TABLE 3
Present Comparative Comparative

Name Invention 5  Example 5  Example 6
Conditions for Timing for de-koji (hour) 30 30 72
koji-making Protease activity 130 130 650
Conditions for Temperature (° C.) 50 — —
heated digestion ~ Time (hour) 72 — —
Component TN % (w/v) 1.68 1.64 1.87
analysis results NaCl % (w/v) 12.5 15.8 15.6

GY (ug/ml) 95 47 28

SY (ug/ml) 37 17 4

ACE inhibitory activity (ICs,) (ul/ml) 1.5 4.1 6.6

Nitrogen utility ratio (%) 78 78 89

“GY” represents hypotensive peptide Gly-Tyr and
“SY” represents hypotensive peptide Ser-Tyr.

The following can be understood from the results shown in
Table 3. That is, in the case of Present Invention 5 and Com-
parative Example 5 involving the use of soy sauce koji having
low protease activity (i.e., 130 U/g koji), the amounts of
hypotensive peptides Gly-Tyr and Ser-Tyr are increased, and
ACE inhibitory activity is also enhanced, compared with
Comparative Example 6 involving the use of soy sauce koji
having high protease activity (i.e., 650 U/g koji). However, in
the case of Comparative Example 5 in which heated digestion
is not performed, such peptides are degraded into amino acids
and gradually disappear as fermentation and maturation of
the moromi mash advance. Also, the amounts of hypotensive
peptides Gly-Tyr and Ser-Tyr are reduced to a half or less of
those in the case of the present invention via degradation.

To the contrary, according to the present invention, soy
sauce koji with low protease activity is used and digestion is
carried out at high temperatures. Thus, peptides generated
and accumulated in the soy sauce moromi mash liquid, and, in
particular, hypotensive peptides Gly-Tyr and Ser-Tyr, can be
retained in the moromi mash liquid throughout the process
from lactic acid fermentation, yeast fermentation, and matu-
ration, to the final moromi mash.

EXPERIMENTAL EXAMPLE 2

Comparison of Peptide Contents in Soy Sauce of the
Present Invention 3 and Soy Sauce Obtained by a
Conventional Technique

Soy sauce of the Present Invention 3 (see Example 1) and
soy sauce obtained by a conventional technique (see soy
sauce of Comparative Example 6 obtained in Experimental
Example 1) were analyzed via high-performance liquid chro-
matography (hereafter abbreviated as “HPLC,” Shimadzu
Corporation) to which a Capcell Pak C18 MG III column
(4.6x250 mm, Shiseido) was connected.

Gradient elution with acetonitrile concentration of 0% to
30% was carried out at a flow rate of 1 ml/min using an eluate
containing 0.1% trifluoroacetic acid (TFA).

The absorbance at 220 nm was detected.

FIG. 2 and FIG. 3 show the results of measuring peptide
content in the soy sauce of the Present Invention 3 and in the
soy sauce obtained by a conventional technique. In general,
most peaks observed under such analytical conditions are
known to be derived from peptides. In FIG. 2 and FIG. 3,
however, large peaks observed at 14 minutes, 18 minutes, and
27 minutes were found to be derived from Tyr, Phe, and Trp
amino acids, respectively, instead of peptides. It was also
confirmed that substantially no other amino acids were
retained in the column and such amino acids were eluted
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within 5 minutes. Accordingly, most peaks observed other
than the large peaks observed at 14 minutes, 18 minutes, and
27 minutes are deduced to be derived from peptides.

A comparison of FIG. 2 with FIG. 3 while taking the
aforementioned factors into consideration demonstrates that
the number and the amount of peptides in the soy sauce of the
Present Invention 3 are larger than those of the soy sauce
obtained by a conventional technique. In particular, the num-
ber and the amount of hypotensive peptides Gly-Tyr and
Ser-Tyr in the soy sauce of the Present Invention 3 are sig-
nificantly larger than those in the soy sauce obtained by a
conventional technique.

EXPERIMENTAL EXAMPLE 3

An aqueous common salt solution (about 1.2 liters) was
mixed with 0.8 kg of the soy sauce koji having protease
activity of 235 U/gkoji prepared in Example 1 (Test Group 7)
s0 as to bring the common salt concentration in the moromi
mash liquid to 13.0% (w/v) after digestion. Thus, soy sauce
moromi mash was prepared.

Subsequently, the resultant was subjected to heated diges-
tion under the temperature and time conditions described in
Table 4 to obtain the digested moromi mash.

Hereafter, lactic acid fermentation and yeast fermentation
were carried out in the same manner as in Example 1, and the
resultants were then subjected to compression filtration and
pasteurization, followed by clarification, so as to provide
various soy sauce products. The concentration of hypotensive
peptides, color, and aroma of the obtained soy sauce products
were inspected. The results are shown in FIG. 4

TABLE 4
Hours
Temper- 12 24 72 120 168
ature Days
(°C) Halfday 1day 3days Sdays 7days
40 Hypotensive X X X X X
peptide (*1)
Color (*2) o o o o A
Aroma (*3) o o o o A
45 Hypotensive X o o o o
peptide (*1)
Color (*2) o o o o X
Aroma (*3) o o o o X
50 Hypotensive X o o o o
peptide (*1)
Color (*2) o o o o X
Aroma (*3) o o o o X
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TABLE 4-continued
Hours
Temper- 12 24 72 120 168
ature Days
(°C) Halfday 1day 3days Sdays 7days
55 Hypotensive X o o o o
peptide (*1)
Color (*2) o o o o X
Aroma (*3) o o o o X
60 Hypotensive X o o o o
peptide (*1)
Color (*2) o A X X X
Aroma (*3) o A X X X

(*1): The symbol “o” indicates the contents of hypotensive peptide Gly-Tyr of 78 pg/ml or

more and hypotensive peptide Ser-Tyr of 20 pg/ml or more. The symbol “x” indicates the
contents of hypotensive peptide Gly-Tyr of less than 78 pg/ml and/or hypotensive peptide
Ser-Tyr of less than 20 pg/ml.

“ 0

(*2): The symbol “o” indicates No: 10 or greater in terms of the standard color of soy sauce
prescribed by JAS, the symbol “A” indicates Nos: 5 to 9; and the symbol “x” indicates No:
4 or smaller. A larger color number indicates a lighter color, which is preferred by consumers
in recent years.

(*3): The symbol “o” indicates the absence of an odor resulting from warm brewing. The
symbol “A” indicates the presence of a slight odor resulting from warm brewing. The symbol

“x” indicates the presence of an odor resulting from warm brewing.

Based on the results shown in Table 4, peptides generated
in the moromi mash gradually disappear as maturation of the
moromi mash advances when temperature is lower than 45°
C. (e.g., 40° C.) or the time is shorter than 1 day (e.g., halfa
day), and the peptide content is lowered in the end. Thus, such
conditions are not preferable. When temperature is higher
than 55°C. (e.g., 60° C.) or the time is longer than 5 days (e.g.,
7 days), the color of the digestive liquid is developed and
deepened, and the flavor deteriorates due to an odor resulting
from warm brewing. Thus, such conditions are not preferable.

EXAMPLE 3

Method for Soy Sauce Production Comprising
Performing Heated Digestion, Followed by Lactic
Acid Fermentation

An aqueous common salt solution (about 1.2 liters) was
mixed with 0.8 kg of soy sauce koji having protease activity of
80 U/g koji prepared in Example 1 (Control Group 4), so as to
bring the salt concentration in the moromi mash liquid to
13.0% (w/v) after digestion, and the resultant was subjected
to digestion at 50° C. for 72 hours while being adequately
stirred. Thus, the digested moromi mash was prepared.

Subsequently, the digested moromi mash was cooled to
room temperature (about 20° C.), soy sauce lactic acid bac-
teria (Tetragenococcus halophilus) were added at 1x10°
cells/g of moromi mash, and lactic acid fermentation was
carried out at 20° C. for 3 weeks to obtain soy sauce moromi
mash having a pH of about 5.2.

Subsequently, the resultant was subjected to compression
filtration, pasteurization, and clarification to obtain soy sauce
with adequate acidity and a good flavor.

The analyzed composition of the soy sauce is shown below.

Salt: 13.2% (w/v); total nitrogen: 1.69% (w/v), pH 5.2;
hypotensive peptide Gly-Tyr: 92 pg/ml; hypotensive peptide
Ser-Tyr: 37 pg/ml; standard color of soy sauce: No. 26.

From the foregoing, it can be understood that soy sauce
containing highly concentrated hypotensive peptide and hav-
ing a good flavor can be obtained by performing high-tem-
perature digestion, followed by lactic acid fermentation
according to the present invention.
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EXAMPLE 4

Method for Soy Sauce Production Comprising
Performing Heated Digestion, Followed by Yeast
Fermentation

An aqueous common salt solution (about 1.2 liters) was
mixed with 0.8 kg of soy sauce koji having protease activity of
80 U/g koji prepared in Example 1 (Control Group 4), so as to
bring the salt concentration in the moromi mash liquid to
13.0% (w/v) after digestion, and the resultant was subjected
to digestion at 50° C. for 72 hours while being adequately
stirred. Thus, the digested moromi mash was prepared.

Subsequently, soy sauce yeast cells (Zygosaccharomyces
rouxii) were added at 5x10° cells/g of moromi mash, and
yeast fermentation and maturation were carried out at 25° C.
for 1 month while conducting aeration in accordance with a
conventional technique, according to need.

Subsequently, the resultant was subjected to compression
filtration, pasteurization, and clarification to obtain soy sauce
with an improved aroma and a good flavor.

The analyzed composition of the soy sauce is shown below.

Salt: 13.0% (w/v); total nitrogen: 1.79% (w/v), pH 5.37;
hypotensive peptide Gly-Tyr: 94 pg/ml; hypotensive peptide
Ser-Tyr: 37 pg/ml; standard color of soy sauce: No. 20

According to the present invention, therefore, soy sauce
containing highly concentrated hypotensive peptide and hav-
ing a good flavor can be obtained by performing high-tem-
perature digestion, followed by yeast fermentation.

EXAMPLE 5

Method for Producing Soy Sauce with High Peptide
Content with the Addition of Protein Raw Materials
not Subjected to Koji-Making

Steamed, defatted soybeans (0.16 kg, 20% (w/w) relative
to soy sauce koji) were added to 0.8 kg of soy sauce koji
having protease activity of 235 U/g koji prepared in Example
1 (Test group 7), about 1.4 liters of an aqueous common salt
solution was mixed therewith, so as to bring the common salt
concentration in the moromi mash liquid to 13.0% (w/v) after
digestion, and the resultant was subjected to digestion at 50°
C. for 72 hours while being adequately stirred. Thus, the
digested moromi mash was prepared.

Subsequently, the digested moromi mash was cooled to
room temperature (about 20° C.), soy sauce lactic acid bac-
teria (Tetragenococcus halophilus) were added at 1x10°
cells/g of moromi mash, and lactic acid fermentation was
carried out at 20° C. for 3 weeks to obtain soy sauce moromi
mash having a pH of about 5.2.

Subsequently, soy sauce yeast cells (Zygosaccharomyces
rouxii) were added at 5x10° cells/g of moromi mash, and
yeast fermentation and maturation were carried out at 25° C.
for 1 month while conducting aeration in accordance with a
conventional technique, according to need.

Subsequently, the matured moromi mash was subjected to
compression filtration, the resulting raw soy sauce was sub-
jected to pasteurization at 80° C. for 30 minutes, and the
resultant was introduced into a clarification tank and sub-
jected to clarification for 3 days therein to obtain soy sauce
with good clarity and a flavor.

The analyzed composition of the soy sauce is shown below.

Salt: 13.7% (w/v); total nitrogen: 1.66% (w/v), pH 5.24;
hypotensive peptide Gly-Tyr: 101 pg/ml; hypotensive peptide
Ser-Tyr: 43 pg/ml; standard color of soy sauce: No. 24
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All publications, patents, and patent applications cited
herein are incorporated herein by reference in their entirety.
In addition, this description includes part or all of the content
as disclosed in the description and/or drawings of Japanese
Patent Application No. 2009-295466, which is a priority
document of the present application.

The invention claimed is:

1. Soy sauce having hypotensive effects obtained by a
method comprising mixing (i) soy sauce koji having protease
activity of 20 to 300 U/g koji, which does not include addi-
tional protein raw material not subjected to koji-making or (ii)
soy sauce koji having protease activity of 20 to 300 U/g koji
which further comprises not more than 20% (w/w), relative to
the soy sauce koji, of a protein raw material not subjected to
koji-making, with an aqueous common salt solution to pre-
pare soy sauce moromi mash; and subjecting the soy sauce
moromi mash to heated digestion at 45° C. to 55° C. for 1 to
5 days.

2. The soy sauce according to claim 1, comprising angio-
tensin-I-converting enzyme (ACE)-inhibitory activity (IC,,)
of 3.0 ul/ml or less.

3. The soy sauce according to claim 1 or 2, which com-
prises 78 pug/ml or more hypotensive peptide Gly-Tyr and 20
pg/ml or more hypotensive peptide Ser-Tyr.

4. A food or beverage product, which comprises the soy
sauce according to claim 1.
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5. A food or beverage product, which comprises the soy
sauce according to claim 2.

6. A food or beverage product, which comprises the soy
sauce according to claim 3.

7. A method for manufacturing soy sauce having hypoten-
sive effects comprising:

mixing soy sauce koji having protease activity of 20 to 300

U/g koji with an aqueous common salt solution to pre-
pare soy sauce moromi mash, and subjecting the soy
sauce moromi mash to heated digestion at 45° C. to 55°
C. for 1 to 5 days.

8. A method for manufacturing soy sauce having hypoten-
sive effects comprising:

mixing soy sauce koji having protease activity of 20 to 300

U/g koji, not more than 20% (w/w) of a protein raw
material not subjected to koji-making relative to the soy
sauce koji, and an aqueous common salt solution to
prepare a soy sauce moromi mash and subjecting the soy
sauce moromi mash to heated digestion at 45° C. to 55°
C. for 1 to 5 days.

9. The method for manufacturing soy sauce according to
claim 7 or 8, which further comprises adding soy sauce lactic
acid bacteria and/or yeast cells to the soy sauce moromi mash
subjected to heated digestion in the step of heated digestion
and subjecting the resultant to fermentation and maturation.

#* #* #* #* #*



